Conformational studies of lipoprotein B and apolipoprotein B: effects of disulfide reducing agents, sulfhydryl blocking agent, denaturing agents, pH and storage.
The purposes of this study were to establish the role of disulfide linkages in the secondary structure of apolipoprotein B, to investigate the effects of sulfhydryl blocking agents, denaturing agents, pH and storage on the conformation of apolipoprotein B and lipoprotein B, and to compare the conformation of water-soluble apolipoprotein B in the presence and absence of its lipids by using circular dichroism. Fresh lipoprotein B examined in Tris/EDTA at pH 9.0, 7.3 and 2.7 exhibited alpha-helical content of 24.4, 26.7 and 26.9%, and beta-pleated sheet 25.1, 15.4 and 18.0%, respectively. The carboxymethylated (CM-) lipoprotein B had similar alpha-helical contents, and lower contents of beta-sheets. Storage of lipoprotein B resulted in marked change of beta-sheets and gradual decrease in alpha-helical structure, in spite of the preventive measures taken for lipid peroxidation and proteolytic degradation. Exposure of apolipoprotein B to 6 M guanidine X HCl led to a complete disappearance of the alpha-helix with an increase in the beta-sheets to 35-40%, irrespective of the use of disulfide-reducing agents. By substituting 6 M urea for guanidine X HCl, the alpha-helical contents for both CM- and reduced CM-apolipoprotein B increased up to 7-9% with a concomitant decrease in beta-structure. When urea was replaced with aqueous buffers, these apolipoprotein B preparations regained their alpha-helical contents (25-27%) to the full extent originally present in the parent lipoprotein samples. No difference was observed between the secondary structure of CM- and reduced CM-apolipoprotein B. Furthermore, the conformation of apolipoprotein B did not vary with pH when pH was changed from 2.7 to 9.0. These results suggest that (1) the conformation of apolipoprotein B is more stable with respect to pH in the absence of lipids than in their presence, (2) intramolecular disulfide linkages play an insignificant role in the conformation of apolipoprotein B, and (3) the changes in alpha-helix structure of lipoprotein B or CM-lipoprotein B due to delipidization and denaturation are reversible.